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This report contains the results of tests performed on a group of

m_niature Lransformers listed below. Tests were performed per JPL Test

Procedure No. 902.35-01: Test Specification, Electronic Component Parts

Reliability, TransfOrmer, Miniature, dated March 13, 1964.. -

.Menu fac tur.e_r Part NQ, .

Microtran PMT-M

Mlerotran PMI7.M

Triad SP-!5

Tr lad S P-66

UTC DO-TI0

UTC DO-T36

Quantity

15

15

15

15

15

15

The parts were divided into three catcgorles:

an PMI 7-M

., l'_-_ SP-66

2,.0 _y 8.0 Ity .,

IJTC DO-T36 Microtran PM7-M

Triad SP-5

The:ipurpose of the t_st program was to qualify the above parts, and

to esta_!_sh their reliability with respect to vendor type and/or environ-

men taf_e_ohdition.

The_unlts_ were serialized from 1-15 and divided into three _roups.

Transformers withserial numbers 1-3 were placed in Croup I. Transformers

numbere_>from #-I_ _ere placed in _roup II. Transformers' n_bered from

[3-15 w_re placed in Group IlL The test sequence was performed in ac-

cordance with the flow chart on next page. These tests were performed in

aceordanc& with the applicable paragraphs of JPL Spec. 902.35-01.
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Brief results of each electrical measurement point are listed below.

Initial Electrical Measurements

One each of Microtran PMI7-M and Triad SP-66 failed the Dielectric

Withstanding Voltage test. One unit of Triad SP-66 had a small crack

on one side.

F requ ency Response

All units showed satisfactory results.

Solder Dip

The insulation on leads of the UTC units melted, further

testing of this type discontinued. Microtran and Triad

units had satisfactory coating.

Lead Bend and Twist

Three units of Microtran PM7-M failed twist test.

Three units of MicrOtran PMI7-M failed twist test.

4

Shock

No evidence of physical or electrical dank_ge.

Vibration

No evidence of physical damage.

• One unit of b'TC DO-T36 had 4K megohms on Insulation Resistance

Between windlngs.

Moisture Resistance
, | lJ

All Triad units had evidence of slight corrosion on leads. No

evidence of any other physical damage.

One unit of Microtran PMT-M, two units of Triad SP-5, seven units

of UTC DO-TI0, and 6 units of UI_ DO-T36 had low insulation

resistance (less than 6K megohms).

Two units of Microtran PM7-M and three unlts of Microtran PMIT-M t

failed the D&eiectrlc Withstanding Voltage Test.
m
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,Tc_aperature Cycling -

One unit of _ DO-TIO had a yellow substance come out at the

bottom of the unit at outer edge. Substance appears to be uncured

#56 tape,

One unit of Lrrc DO-T3,6 had a light brown substance come out on side

of unit, near top of the can. Substance appears to be uncured im-

pregnation. No evidence of any further physical damage.

Hish Temperat%re Life " ,

One unit of Triad S0-66 had open secondary on DCR after 168 hour life

test. One unit of Microtran PMIT-M had lead break off during i000

hour life test. One unit of Microtran PM7-M had lead breakS.if dur-

ing 1500 hour llfe test. One unit of UTC DO-T36 failed on inductance

after 1500 life test.

-No evidence of any further physical damage.
t

S ull'mla t"_/

Of the 90 Units that began the tests, 17 failed to complete tes&s.

These units and probable cause of failure are listed below.

Microtran Set, No. Failure

PM7-H 013 Open

014 Open

015 Open

002 Dielectric

Withstanding

008 Dielectric

Withstaoding

012 Broken Lead

PMI7-M 003 Dielectric

W_thstanding

013 Open

014 Open
@
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Ntcrotran Ser. No.

015

005

008

010

007

Triad Ser. No.

S_-66. 006

001

Set. No,

Failure

Open

Dielectric

Withstanding

Dielectric

Withstanding

Dieiectrie

Withs £and!ng

Broken_ Lead

Failure

Dielectric

Wifhstanding

Open

Fallur£

Inductance
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1.0 !nt[oduction

_i_ _, _ ,_ 'i__• _ • __

This report covers results of Qualification Tests performed by . j

Dresser-NST Environmental Laboratory, 555 N. Fifth Street, Garland,

Texas, on parts supplied by the Jet Propulsion Labora[orLes, 4000 Oak

Grove Drive, Pasadena, California.

The tests performed were those defined in JPL Specification 902.

35-01, Test Specification Electronic Component Parts Reliability, Trans-

formers, Miniature, dated I_ March 1964. The test period eXt_nde_ -_fr_

September 1964 to April 1965. Results obtained by the tests are not

intended by the tests facility to specify either acceptance on non-

acceptance of any particular part. Results given must be weighed with

the desired reliability for a particular application for which the part

is to be u_ed_

• +__

_J

k_J

:.J



2.0 Description ot Test Items
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3.0 Description of Test Program

_'_ i
c

3.1 Test Design

The test program required 90 units, 15 of each manufacturer's part

type. Each unit was serialized from 001-015 and catagorized int_

three groups,

Gr0_p ! - Control _roup- Nos_ I-3

_roup II - Clim_tlC Group - Nos_ 4-12

Group II_ - Physlcal-Cllmatic Group -Nos. 13-15

The flow chart on the next page depicts the tests performed on each
4

group and the _easurement points,
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3.2 Measurement Procedures
, u- , , J ,,

3.2.1 D. C. Resistance

3.2. I.I :Test Eguipmen t

Cimron Digital VOM Model 7200A. Serial No. 3037, Accuracy +_.02%.

3,2.1.2 Proced_r_-:(Ref. Para. 4.2.2.1 and 4.5.1 of JPLSpec. 902.35-O1)

ii::: " The unlts _dre tested at normal room temperature of 60"-74_F. Con-

n,_ctions were made by a clamping fixture and measurements made and

recorded to five (5) places.
t

3.2.2 Primary Inductance

3.2.2.1 Test Eguipment

Cimron Digital VOMModel 7200A, Serlal No. 3037, Accuracy ±.02%;

ESI Bridge Model 250-DA, Serial No. S-O010, Accuracy t3%; Sensitive

Research Milliammeter, University Model, Serial No. 1035, Accuracy

t1%; Heath Audio Signal Generator Model AG-IO, Serial No. 0865,

Calibrated £o within _2r_¢pS Dn each use.

3.2.2.2 Procedure (Ref. Para. 4.2.2.2 and 4.5.2 of JPL Spec. 902.35-01)

The units were mounted in a test fixture and inductance was measured

at 5V rms, I000 cps with the D.C. current specified in Table II of

JPL Spec. 902.35-01. Primary Inductance was measured across the

• total winding and recorded to four (4) places.

t

3.2.3 Tgrns Ratio (Pri:Sec)

3.2.3.1

Cimron Digital VQMModel 7200A, Serial No. 3037, Accuracy ±.02%;

Hewtett-Paeke_dr_dio signal Generator Model 200C_, Serial No. 1088,

AcCuracy +_2 cps; Beckman Counter Model 7150B, Serial No. 02&O;

Hewlett-Packard Vl_M Model 40OH, Serial No. 0846, Accuracy ±3_;

Heath Decade Resistance Box Model DR-l, Serial No. 0629, Accuracy

I%.

3.2.3.2 Procedure (Ref. Para. 4.2.2.3 and 4.5.3 of JPL Spec. 902.35-01)

A potential of IOV rms at I000 cps was applied to the specimen pri-

mary with the secondary unloaded. Primary and secondary voltages
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were measured three (3) times._,_,_[ The turns ratio was then calculated

_::_: using the averages of the voltage measurements with a secondary value

_,-- of 1.00.

=_ 3.2o4 f Center Tap Unbalance

_, ' 3_2.4.1 Test Equipment

_:i_ :r Equipment used was same as for Turns Ratio test, see para. 3_2.3.1

_; of this report.

=_ 3.2.4.2 Procedure (l_'ef.Para. 4.2.2.4 and 4.5.4 of JPL Spec. 902.35-01)

A potential of IOV rms at I000 cps was applied to the primary with

• the secondary loaded as per Table II of JPL Spec. 902.35-01. The

_!- voltage induced in the two halves of both primary and secondary wind-

ings was measured three (3) times and the average reading was calcu-

lated and recorded. The percentage of unbalance was then Galculated

as follows :

C.T.!I. ,, E1 - E2 X I00_
: El

where E1 -t_=- the larger;V_.

_ 3.2.5 Insulation Resistance

_. 2.5. I Test Equipmen_

Industrial Instruments Megohnmaeter Model L-7, Serial No. {}194,

calibrated before each use to +4%.

3.2.5.2 Procedure (Ref. Para. 4.2.2.5 and 4.5.5 of JPL Spec. 902.35-01)

The unit was held securely on two sides by a metallic clamp which

served as a connection point for one side of the potential during

tests between windings and case. A potential of IOOV D.C. was ap-

pliedl _or a imlnlmum of 30 seconds between _indings and between wind-

ings and case,

3.2.6 Dielectric Withstanding Voltage

3.2.6.1 Test Equipment

Associated Research Test Set Model 412, Serial No. 0182, Accuracy ±3%.

3.2.6.2 Procedure (Ref. Para. 4.2.2.6 and 4.5.6 of JPL Spec. 902.35-01)

A 60 cycle test _otential was applied at a rate of IOOV rms per second

'b t



.. i_L, ' ,': " _:

.,,_:_: - : ". , - : - _
-.!: .. :: " , .- .

to the vaiue specified in Table II offal Spec. 902.35-O1 between

each winding and between windings and case for a period of 15-20

seconds. A me%all_c clamp was used to insure good contact with

two or more surface areas of the case while testing dietectric

strength between windings and case.

.3,2.7 Frequency. Response: . :

3,2,7,1 Test EquipmenC

Hewlett-Packard Audio Signal Generator Model 200DC, Serial NO. 1088,

Accuracy ±2cps; Beckman Frequency Counter Model 7150B, Serial No.

0240; Hewlett-PackardVTVMHodel 400_, Serial Nos, 0846 and 0847,

Accuracy e3%; Hewlett-Packard Oscilloscope Model 122A, Serial No.
o

0648; Mclntosh Amplifier Model MI-75, Serial No. I179; Heath Decade

Box Model DR-l,,Serial Nos. 0149 and 0629, Accuracy ±1%.

3.2 7.- Procedure (Ref. Para. 4.2.2.7 and 4.5.7 of JPL Spec. 902.35-01)

The j load resistances for the various parts were assembled using car-

bo_ _e_stors and:i_ZLeeds & Northrup Wheatstone Bridge. These resist-

ances were used for initial and all subsequent measurements. The

secondary windings were then loaded with the specified resistance

and a signal generator output at I000 cps (Es) was applied and in-

creased to _roduce the desired secondary voltage (V o) as specified

in Table II of JPL Spec. 902_35-01. The measured E s was then taken

as the O db reference level. The frequency of the signal generator

was then adjusted to .3K, .SK, .75K, IK, 5K, IOK, 25K, 5OK, 75K and

lOOK cps. At each new frequency the E s was adjusted to provide the

requi_d secondary voltage and the value of E s was recorded. Distor-

_i_s observed on _a dual trace scope, Frequency response was then

calCUlated in ,db using Es as a reference voltage and recorded cha_ges

in Es at frequencies mentioned previously and the formula:

db _ 20 log E--K
Ef

where: Er - output refereace voltage at I000 cps

Ef _ output voltage at speci£ied frequency.
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3.3 Environmental Test Procedures

3.3.1 Solder Dip

3.3. I. I Test. Equipment

Gray Instruments Potentiometer Model E3067, Serial No. 0813, Accuracy

-+.05 _. Solder Pot, Dee Electric Co. Model 12; 300 watt HST Envi r-

onmental Lab Solderabillty test fixture {a motor driven dipplng de- _ _

vice designed per figure 208-1, Method 208A, MIL-STD-202C). " _

3.3.1.2 procedure (Ref. Para. 4.2.4.1 JPL Spec. 902.35-01)

The solder pot was maintained at a temperature of 350"C +IO_C. The

units were attached to the dipping device and the motor speed ad-

justed so as to immerse the leads into the solder to within 1/4

_+1/16 inches of the body and allowed to dwell in the solder for 3

seconds. The units were then removed from the fixture and examined

for'softening of the insulation material and other possible damage.

3.3.2 Terminal Pul I and _ist _ _

3.3.2.1 Test Equipment

Five pound Healthway$ Weight Certified 10-29-58, Accuracy +-I oz.

3.2.2.2 Procedure (Reference Para. 4.2.4.2 JPL Spec. 902.35-01)

(a) Terminal pull - The transformer body was attached to a fixed -.

point and a 5 pound weight was gradually applied to the end of
|

each wire lead in a line along the longitudinal axis of the lead.

This weight was maintained for a minimum of I0 seconds.

(b) Terminal twist ,- Each uni_ was clamped in a f_xed position and

• I _"_nt to an angle of 90 [4 of an inch from the trans- '_

lead was then rotated first clockwise and then

360 _ three times. At c_npletion of tests all units

were inspected for physical damage. DCR and IR were measured and re-

corded upon completion of these tests.

3.3.3 Mechanical Shock

3.3.3.1 Test Equipment

x
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AVCO Shock M_achlne Type SM-020, Model I, Serial Eb. 1009. Columbia

Research Lab. Cathode Follower, Model #4000, _erial No. 1516. Endev-

co Accelerometer, Model 2215, Serial No. /_IO0. Tektronix Scope Type

545, Serial No. 13412.

3.3.3.2 Procedure (Ref. Para. 4.3.2 JPL Spec. 902.35-O1)

The parts were rigidly mounted on an aluminum test fixture and sub-

]ected to five_sh6ck blows in each of three directions° One_serle6

(5) in the longitudinal axisol the lead. One series (5) in the re-

verse direction of "the above series. One series (5) in a plane per-

pendicular to the axis of the above two series. The units were non-

energized during the test. Primary Inductance, IR, and DCR were

measured and recorded upon completion of the test.

3.3.4 Vibrati0_a

3.3.4.1 Test Equipment

M.B. 3500 fOrc_ Lbj Auto Cycle Vibration System

Serial No, 462

(b) M.B. Amplifier, Model T666, Serial No. 214

(c) M.B. Control COnsole, Model N572_73, Serial No. 288

3.3.4.2 Procedure (Ref. Pare. 4.3.3 JPL Spec. 902.35-O1)

The units were rigidly mounted to the same fixture used for the shock

test and were subjected to a vibration having a sinusoidal wave.with

peak amplitude of 2Og's. The frequency was varied from 30 cps to

2000 cps and back to 30 cps in twenty minutes. _is cycle was re-

peated five times in each of two axis. One axis being the longitu4-

inal axis of the leads, the other being along an axis perpendicular

to the ab_axis. The units were non-energized, Primary Inductance.

IR, and DCR were measured upon completion of the test.

t

3.3.5 Mgisture Resistance

3.3.5.1 Test Equipme4_t

Conrad Temperature Numidity Chamber Model FD-36-3, Serial No. 7150.

3.3.5.2 Procedure (Ref. Para. 4.3.4 JPL Spec. 902.35-01)
4

]
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This test was performed per MIL-STD-202B Method 106-1. The trans-

formers were subjected to ten continuous 24 hour cycles as shown by

M.R.. charts in appendix. No polarizing voltage was applied. The

transformers were mounted on a nylon mesh streched across an alum-

inum chassis. Primary Inductance, IR, DCR, Turns Ratio, and Dielec-

tric Withstanding Voltage measurements were made upon completion of

o

3.3.6 Temperature Cycling

3.3.6. i Test Equipment

Two Conrad Temperature Chambers Model FB-32-3-3, Serial Nos. 7669 and

" 7670. . .

3.3.6.2 Procedure (Ref. Para. 4.3.1 3PL Spec. 902.35-01)
+3 _ +0 °

The temperature chambers were set at -55aC .0 _ and 125_C ....3" re-

spectively. The non-energlzed units were then subjected to five

continuous cycles. One cycle consisted of:

Time at Temperature

I -55°C 30 minutes

2 R_ 5 minutes max

3 +125"C 30 minutes

4 Room 5 minutes max

Upon completion of test the units were allowed to stabilize at

room ambient overnight. Primary Inductance, IR, and DCR were

then measured.

L_s i,•
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3.4 Life Test Procedures

3.4.1 T,est Equipment

Blue M Oven Model POM-5886C, Serial No. PA413 Cimron Digital VOM

Model 72OOA, Serial No. 3037, Accuracy ±.02%; Industrial Instru-

ments Megohnaneter Model L-7, Serial No, 0194; Hewlett-Packard Os-

cilloscope Model 200CD, Serial No. S-0055; Beckman Frequency Counter

" M_el 7150B, serial No. 0240; ESI Br£dge Model 250DA, Serial No.

S'O010, Accuracy _-1%; Sensitive Research Milliammeter, University

Model, Serial No. I035, Accuracy ±1%; Cimron OHMS-DC Converter,

MOdel 691_A, Serial No. 0904: Cimron AC-DC Converter, Model 6701A,

Serial No. 0902.

3.4.2 Procedure (Ref: Para. 4.3.5.1 JPL Spec. 902.35-01)

The oven was stabilized at 10S°C 4o. The units were divided into

two groups. Group I consisted o[ the 0 ma D.C. units (Microtran

PMT-M, Triad SP-5 arLd UI_] D0-_36). Group II consisted of the I ma

D.C. units (Microtran PMIT-M, Triad SP-66 and UTC DO-T[O). The non-

energized units were mounted on a fiber glass mest_ and placed in the

oven. The life test consisted of 2000 continuous hours at this temp-

erature, with the exception of the data measurement points at 168,

500, I000, 1500:and 2000 hours. The schedule was arranged so that

the data measurements _ere recorded within an eight hour period.

" When the units were removed from the oven for measurements, they

were allowed to stabili_ze at room ambient {25°C_ for 2 hours before

the tests were started. Approximately five hours were required to

complete the tests. The seven hours spent out of the oven were

counted as part of the 2000 hour total• Measurements made at each

_ perx0d ere Primary Inductance, IR and DCR.

3.4.3 Final Measurements

Upon completion of the 2000 Hour Life Tests the units were again

tested for DCR (primary and secondary), Primaryr Inductance, Turns

Ratio, C.T.U., IR, Dielectric Withstanding Voltage, a_Id Frequency
4
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3.5 Data ReCordin_ and Verification ProcEdures

!•11¸ • •

3.5.1 Record in_ of Data

All data were recorded manually on JPL Form 1494. The recorded data

were reviewed by the Project Manager after each measurement point;

all trends, failures, etc. were watched closely for possible errors

Thls information Was then processed onto IBM data

cards by CEIR, Beverly Hills, California.

B

0 •

3.5.2 Verification Procedures
- , , , •

The same electrical test equipment was used throug,_out the test

program in order to exclude possible errors in electrical measure-

ment6 that would arise from using different test eqt_ipment. After

each measurement point of a group, a random sample equal to 57. of

the group was taken by a technician, other than the one who made

the initial measurement, and this sample was retested by the "sec-

ond techni_n_:in order: to!verify the first technician's recordings.

The second technician also checked out the test set-up for correct-

ness and confo_ance to the previous test set-ups. After all data

were recorded and verified by the technician, the data were reviewed

by the Project Manager. This review included a comparison with

previous test readings, limits of parameters, neatness and legi-

°j w

bility, and correctness of data heading.

.
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3.6 Failure Yer ificatiofl and Analysis Procedure

Whenever a failure occurred the Project Mana'ger performed _re_st
•j •

to verify that the part, or parts, were act_al failures• If and

when the failure was verified the part, and all pertinent infor-

mation relating to it_ was placed in a sealed envelope. Each fail-

ure, by group, code, and serial number, was noted in the log book

along with the cause (If known) of the failure. Each failure was

subjected to a detailed failure analysis by the Project Manager,

who was very familiar with the construction and manufacturing

methods of the part, and with the test equipment used in the fail-

ure analysis.

Equipment available was:

4

(i) 7X to 120X Microscope.

(2) Hi Speed Roto-Tool and small drills•

(3) Electronic Test Equipment of various types.

(4) Miscellaneous hand tools.

All internalt failures were carefully analyzed by removing the pot-

ting compound by hand, under the microscope. Photographs of fail-

ures were made (using a Bausch & Lomb Model N Camera with Polarofd

back) along with a detailed written explanation of the cause of

failure•

!b



4.0 Test Results

• f

4.1 Catastrophic Failures

For the purpose of this report, a catastrophic failure shall be de_

fined as -- any transformer exhibitin_ an open or shorted condition

point with all failures noted after each test point.

4.1.I All Units

A. Visual and Mechanical Inspection

I. Triad SP-66, Ser_ial No. 014 had small crack on side of

unit,

B. Initial Electrical Measurements

I. Microtran PMIT-M, Serial No. 003 failed Dielectric With-

st_ng Voltage test. In£ernal Insp_ction revealed an

insuimtion breakdown between windings,

2. Triad SP-66, Serial No. 006 failed Dielectric Withstanding

Voltage test. Cause of failure undetermined.

4.1.2 Croup One - Serial Nos. 001-003

A. Frequency Response - None

B. Shock - None

C. Vibration - None

D_ Moisture Resistance

Eo

F.

i. Microtran PH7-M, Serial No. 002 failed the Dielectric With- "

standing Voltage test. The unit _ailed at 220V. An _nternal

inspection revealed that the insulating tape between primary

and Secondary was stretched too tight aad the wires cut thru

the tape.

Temperature Cycling - None

High Temperature Life

i. Triad SP-66, Serial No. 001 showed an open on Secondary

DCR aftdr 168 hour life. Cause undetermined.
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4.1.3 group Two _ Serlal Nos. 4-12

A. Shock - None

B. Vibration - None

C. Moisture Resistance

I.

e.

Microtran PM7-M, Serial No. 008 failed Dielectric With-

standing Voltage test. The unit failed at 5OV.

Serial Nos. 005, O08 and 010 failed

Dlelectri¢ Withstanding Voltage _est. T_e units failed at

approximately 275V.

D. Temperature Cycling c

I. UTC DO-TIO, Serial No. 006 had a yellow substance come out

at the bottom of the unit at outer edge. Substance believed

to be uncured #56 tape. The unit was still functional and

was no'classified as a failure.

2. UTC DO-T36, Serial No. 001 had a llght brown substance

come out on side near the top of the can. Substance

believed to be uncured impregnation. The unit was still

functlonal and was not classified as a failure.

3. UTC DO-T36, Serial No. 012 had one half of green secondary

lead to break off (due to handling_ during DER measurement.

The unit was still functional, was not classified as a fail-

ure, and remained on test•

E. High Temperature Life

I. Microtran PMIT-M, Serial No. 007 primar_ lead (terminal #I)

broke off during primary inductance measurements on i000

hour l_fe test.

2. Microtran PM7-M, Serial No. O12 had lead (terminal #7_ ,

±. 1.4 Croup Three

A.I Solder Dip - None

A.2 L,_ad Pull and twist

].

1500 hour life test.

o

Micro_ran PM7-M, Serial Nos. 013, 014, and 015 had disconti-

nuity betwe, n terminals 7 and 5 and 5 and 6, units had con-

tinuity between 4 and 6.
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2. Microtr_n PMIT-M, "__rial No, 013, terminal._3 pulled loose,

but did not separate from case, discontinuity existed between

terminals 2 and 3, 4 and 5, and 5 and 6.

3. Microtran PMi7-M, Serial No. 014_ terminals #2 and #5 failed

pull and twist test. (Spearated from unit.)

4. Microtran PM!7-M; Serial No. 015, terminal #2 pulled free

from_it, had discontinuity b_etween terminals 4 and 5 and

5 and6.

B. Shock - None

C. Vibration - None

D. Moisture Resistance - None
I

E. Temperature Cycling - None

F. High Temperature Life

I. 1500 Hour Life - LITC DO-T36, Serial No. 014, failed Primer#

Inductance. Could not set up proper input voltage level.

o

o



4.1.5 Summary Chart of Catastrophic Failures
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4.2 Parametric Failures

Parametric failures are defined as follows: (Ref. Para. 4.6.3,
4

4.2.2 a_d Table I of JPL Spec. 902.35-01)

(a) DCR (primary and secondary) shall be ±25% of value 'in

Table I.

(b) primary Inductance shall be not less than the value in

Table I. •

(C) Turns Ratio shall be within +-5_ of value in Table I.

(d) C.T.U. greater than 5%.

(e) LR less than I0 K Megohms.

(f) Dielectric Witi_standing Voltage - as per Table I.

(g) Frequency Response shall be -+5 db from 200 to I00,000 cps.

(h) DCR change greater than 5_..

(i) Primary Inductance change greater than 15%.

(j) Turns Ratio change greater than 1%.

(k) IR measurement less than. If7 Megohms.

4.2.1 Visual and Mechanical
" " , , L i

4.2. i. I Physical Appearance

Ont unit of Triad SP-66 had small crack on one side of unit, however

the unit was electrically functional in all respects.

Nomenclature and legibility of all units was acceptable.

4.2.1.2 Physical Dimensions (Ref. Pare. 4.2.1 and Table I of JPL Spec.

902.35-01) -

No physical tolerances were given although it is assumed that they

do exist, l_he following listing gives the min, mean and max physical

dlmension_:of_each unit type
_ _;

1. Microt_i_fi PMT-M - .465 x_.401 x .310"

.465 d_ension - .457, .462, .466

.401 dimension - .401, .404, .A09

• 310 d£mension - .303, .304, .305

2. Microtran PMI7-M- .465 x .401 x .310

.465 dimension - .454, .461, .463

.401 dimension - .403, .405, .407

.310 dimenslon - .3(_], .3044, .306
$

%-
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Triad SP-5- .465 x .401 x .310

.465 dimension- .460, .461, .462

.401 dimension - .398, .399, .401

.310"dinte_sion - .301, .303i .307

Trla_SP-66 - .465 x .401 x_•310

•46_5:dimension - •461, .4635, r.471

.,_I d_s_or_ - ,391..397, .401

• 2.99, . 302, . 306 :

Vrc DO-TIO- •407.x ,312

.407 dimension - .481, .503, .535
e

.312 dimension - .314, .331, .336

UTC DO-T36 - .40f x .312

•40 7 d imens ion - .462, .480, .495 .

•312 dimension - .331, .335, .346

4

o



4.2.2 Initial Electrical Measurements .

8
0 •

A. Prima_y DL_R - No failures

B. Secondary _CR - No failures

C. _ Primary InduCtance

•I, Microtran PM7-M, 3 units (20%) below the minimum acceptable

. value, r . -- ..... "

Serial No. 005 013 0f4

" Reading -25.38 24.00 25.84

2. Microtran I_417-M, 14 units (93.3_) were below min_

acceptable valde.

3. Triad SP-5, 4 units (26.FZ) were below minimum acceptable

walue.

...._. Triad SP-66, all .units were below minim_a acceptable value.

D, Turns Rat_to - No failures ' .

E. Center Tap, Unbalance_.

r _ " All units had a cen_eK tap unbalance of less than 5_.

F. insulation Resistance- No failures

G. Dielectric Withstanding Voltage

I. Microtran PMI7-M, Serial No. 003, failed.

2. Triad SP-.66, Serial No. 006, failed. (See Para. 4.1.1 of

this report,)

H. Frequency Response - No failures, the following six pages are

frequency response charts for each vendor type.
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Parametric Failures by Croup and Vendor as computed from the

Computed StatistiCs Sheets, (NOTE: All parametric failures

discussed in this section are with respect to primary inductance,

Para. Code 03 and were below the minimum acceptable value.)

k

4.2.3.I Group I

A, MlCrotranlMT-M ............. . ..... " " '.,

I. AI_ unlts failed throughout entire test cycle, _-"

B. Microtran PMI7-M

I. All units failed throughout entire test cycle.

TriadSP'5

I. TWo units (66.7%) failed after the temperature cycling test

and after all subsequent tests.

D. Trlad SP-6_

i, All units failed throughout entire test cycle,

Co

4.2.3.2 Croup II

A. Microtran PM_-M

C.

.

4.

5.

_°

7.

8.

I, One unlt(ll.l%) failed on initial measurement.

005 read 25.38 BY.

2. l_nree units (33.3%) failed a_ter shock and vibration test.

One unit (12.2%) failed moisture resistance test. Serial
6

No._O05 read 24.77 HY.

Serial No.

Two units (25%) failed after temperature cycling test,
G

Six units (75%) failed 168 hour life test.

Seven units (87.5%) failed after 500 and lO00hour life t_sts.

Five units (62.5_) failed after 15_hour life test.

Seven units (87,5%) failed 2000 hour life test.

Microtran PMIT-M

I_ All units failed throughout entire test cycle.

I. Four units (44.4%) failed initial electrical.

2. Five units (55.6%) failed after shock.

3. Fou_ units (44.4%) failed after vibration and moisture

res is tance.
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4.2.3.4 Summary Chart of Parametric Failures
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4.3 Description. of Parameter, Chan_es with Enviro_ental• and Life, ,Tests_,

Parameter _hanges w_th environmental are shown in two ways for

ease of observation and analysis; they are:

I. Parameter variations of each group, as a whole, with no

attempt to mode to separate part "type.

2. _ P_rameter variatlons of each aype wlth_n each gro_p_

4.3.1 P_ameter Chanses of a Gr0up

Taking each group as a whole, the average values of mln, mean, and

max for Primary DCR, Secondary DCR, and Primary Inductance were

computed from the Co_aputed Statistics Sheets for each measurement

point. This information is presented graphically in order to fa-

cilitate an analysis of parameter variations induced by the partic-

ular type of test cycle.
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4.3°2 parameter Changes of a Type _ithin a Crou_

The min, mean, and max values, by group, for each measurement

point are shown in tNe Computed Statistics Sheets. From these

figures the following charts were made which graphically show

)arameter changes for each component.type within a group.
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_ 4.4°1 Percent of Cat_trophi uc Fail res for each and all Enviroumen_s

Microtran

Triad

Triad

U_

4,4.:I,2 Croup II

H£crotr_

Triad

Triad

t_

UTC

SP-5

Freq

0

O: "_ O' 0

0

0

0

0

o .o
0 .0- 0

O 0 0

O. .0 • 0

0 0 O-

No£s Temp. Hi Te_p

II. 1%_ :-0 12.5_ 0

0 33._ o _6.7% o

0 !_ o o o o o o ,

33.3% 0 0 0 O, O_ 0

0 o 0 0 0 0 :0
# .

o o o- " o o . p , p.

-0

0 -0

O 0

0 0

• 0 0

.0 0

Mois Temp Hi Temp
Final

0

0

0

0

0

_33.3%

0 0

0 0

0 0

0 0

0 0

0 0

0

0

0

O.

0

0



4-.4.2.z z!

,J

qi

i_._.2"- Percent- " "of Pars_etric Failures for each and all env£romneu_.

(_: The follc_InE tables are for parameter code 03, primary

inductance. There were no other parametric faflu_:es, durtngq

test cycle.)

Triad ' SP-$

Tr £ad SP-66

UTC '. DO-.TIO

UTC DO-T36
i

Microtran

Triad

.Tria4_ -

UT_

UTC

-7.

Mo£s Temp 168HR 500iIR IO00HR 1500HR

V: Li_e ":>
. "7

mT_,M ilti:.Z% 33°3% 33.3% 12,2_. 257. 75%, '87.5g. 87.5% 77.4% lOOT,,

.., tOO'/. 100% 100% 100% 100% 10_/. 100% 100% 100%

SP-$ 441.4% 55.6% 44.4% 44._1 55.6% 66.77. 66.7% 66.77. 66.7% 66.7%

SP-_6 100_ lOO% 100_ :t0o% 100% 100% _00_ 100% 10o% 100%

DO-TIO 0 0 0 0 0 0 0 0 0 0

DO-T36 0 0 0 0 0 0 0 0 0 0

.... : L-," : : .... °." : .....
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4.4.2°4 A1! Gr_oupsi__
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The two sided confidence Interval is given by:

" , , LI ¸ a

""_" i_; is the acc_lated li£e'_it_of _l Cemponents ou test.

' T is fo_med by the equation T = _ Xifi_ (n - r) tt

r is the total number of failures _that occurred during the test period.

n is the numbe_ ofunlts tested
.

t truncation time (2000 hrs)
t

fl is the numbex o£ failures after a given life test measurement.

_!-_, ._.,_i_:: -- .Xi is the mean llfe test time (In ho_rs) fo_ a given llfe test

_._:_., meas urement point.

lt_e @ and .ther,.failAl_e rate > ts given by





4.4.4

No Weiboii analys_s_was made due to the tack of sufficien t raw

da_ta needed for:_esttmattng the alpha and beta parameters assoctated

with the Wei_ll distribution,
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5.0 Discussion of the Test Results

A-II Microtran urtlts that underwent, the •lead pull and twist test

fa_led. An intermal inspection of these units revealed that the

potti_g compG,_nd was still soft and that the leads were not suffi-

ciently anchored, With this lone exception, all of the unlts ex-

ii:_: " hibitedvery gOod reliability both physically and electrically.

_:;_ _. _The ma£n objectives _of the-test /determine part re- -"

liability) was seriously _ampered by the lack of_useful raw •data

This problem Can be largely attributed to the small

number of units placed on test (15 from each vendor). The only

specimen peculiarity that might have altered the test results was

theInability_.. of the Microtran units to successfully complete the

lead pull and twist test, further testing of Mierotran units in

Group III was not posslbl'e.

i} • _

.._:-_
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k
J,

The basic results of the test appear to be inconclusive with respect

to establishing component reliability. The nature of the test was

• _ such that the units were subjected _to ezcesslve physical handling

which they would not normally be subjected to in circuit use. This

handling produced failures which canno_ be attributed to the test

itself,andhence affected the validity of the results. A modlfled .

test program s_ress_ng uniformity Of testing procedures and mi_ .....

im_zlng external factors associated with a testlng program wou{d

yield more accurate results.

7.0 Recommendations

Not applicable (Re f. JPL Spec. ZPP-2098-_EN para. 5.3.11)
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2.o L_st ofZes.t Equipm_i

Aecelerometer " Ende_co

Auto Cycle

"- Vibrator System M_

a. Exciter " . "
w_ . •

b. Amplifier "

c. Console

Bridge ESI

~ = -"

: ?

The computed statistics sheets are. under separate cover.

Calibration

C25H
8 •

1"666

N572-73

250-DA

40oo

" F_-36-3

FB-32-3-3

462

214

288

s-O010

1516.

"L?

7150

766 9
767O

7200A, 3037

DR=I- -0629

542-D O665

ChamW_o _umldlty Coarad

Conrad

Digi_.a_ V,o,M, Ciawon
#

Diode Resistance =' Heath
Box

Electronlc Counter Hewlett-

- _ Packed
"t.

lmSt_Uments, _ _

Selm_Itive University 1035
Research

.- " Xillia_meter

BLue M

_emco

Tektronix

Gray Ins t.

POM-5880C PA414

DF- I00/650-I 1.006"-1060

545 15742

E-3067 18824

Oven

Oven

Os cill_scope

• Pote_tlometer

".o_

9/15/64

8/24/fi4
1113016_
312/65

12/15164

9/15/64

12/15/64

4/21/f_j

9iSlet
12/I164

8/10164 •

11/11/64

2/15/65

12/8164
3112/65

9/15/64

9/15/64

8/10/64
11/23/64

9/23/64

813O164 . _
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3.0 tog o_ Zrregula_ ! :

_' ":_!::i +A review of the tes:t data revealed _o_ mistakes in the CSS,



. 5.3 Exponential Failure Rate (for PMT_, a_l groups, at 90% level)

test test class mark

-" point interval _i

168 0-168 84

500 168-500 _34 "

• I000 500-i000 750

.:.1500 1000-1500 _ 1250

2000- 1500-2000 .1750

Xif i

T- 125o+ (9 - 1)2o_
T = 1250 + 16000

T.- 17250

34500 <

2T =34500

., r = 1

@ < 34500

34500

9.488 _

.¢_0_z98

• 3O%

<

<

,34500.e /
•_, .103

<

A <

.oooz75

27.5% failures per 1000 hours I

i
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